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A NORTH ARROW AND SCALE FOR STAGE-4 CAVE MAPS

by

Fred L. Wefer

1. INTRODUCTION

In a recent paper in this journal Wefer (1989%a) introduced the concept of
"stages" in the development of the computerization of cave mapping. These
stages span the entire range of activities from performing the basic arith-
metic required to produce a cave map (Stage-1l) to the direct display of the
cave map on the computer graphics screen (Stage-4).

A Stage-4 cave map is a map of a cave designed to be viewed on the computer
graphics screen. The information content of the cave map is conveyed via
lines, symbols, text, and polygons comprised of pixels on the screen. Exten-
sive use is made of color. The content of the map can be changed at the op-
tion of the viewer. Any portion of the cave may be viewed in any 3D direction
at any reasonable scale, all at the option of the viewer. Sequences of
changes in both content and viewing can be defined interactively by the viewer
and played back in a movie-like fashion. The hardware and software which make
all this possible are integral parts of the map.

The development of Stage-4 cave maps has required the detailed review of vir-
tually every facet of the cave map. This paper discusses north arrows and
scales particularly suitable for use on Stage-4 cave maps.

-

2. BACKGROUND

In most cases the need for both a north arrow and a scale on a cave map is ob-
vious [see Varnedoe (1972) and Ganter (1986)]. Without them the viewer cannot
visually determine the direction and distance between two points on the map.
Only on some very specialized maps are scales and/or north arrows not needed.

We begin the discussion by looking at some examples of north arrows and scales
from traditional cave maps, to determine some of their desirable properties.
Other properties which are peculiar to Stage-4 cave maps will then be dis-
cussed.

In Figure 1 are shown some examples of cave map north arrows from several
sources. Some characteristics of good north arrows are:

o They have an arrowhead,
o They are long enough to be useful in determining the direction,

o They clearly indicate the type of north direction being shown,

or N and
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o They are not cluttered by "nonfunctional detail".
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Figure 1. Examples are shown of cave map north arrows. The sources are:
(a) Nepstad (1988), (b) Wefer (1982), (c) Hosley (1971),
(d) Hedges et al (1979), (e) Ellis (1976), and (f) Thomson and
Taylor (1981).

In Figure 2 below are shown some examples of cave map scales from several
sources. Some characteristics of good map scales are:

o They show several divisions of distance,
o They show divisions which are. convenient to use,
o They clearly indicate the units being used, and

o They are not cluttered by "nonfunctional detail".

In Figure 3 below are shown some examples of attempts to combine the functions
of north arrows and scales. Combining them seems to be more prevalent in 3D
applications. Characteristics of good combined north arrows and scales turn
out to be the sum of the characteristics of good individual north arrows and
scales.

The north arrows and scales shown in Figures 1, 2, and 3 have been enlarged
(or shrunk) so that they all have nearly the same lengths. They have also
been extracted from their maps, so they are out of context. With these points
in mind the reader is invited to think about desirable characteristics of
north arrows and scales and to decide which among those shown are good and
which are bad.
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Figure 2. Examples are shown of both horizontal and vertical cave map scales.

The additional sources are: (g) Waters (1986), (h) Ganter (1989),
(i) Wefer (1989b), and (j) Veni (1985). See Figure 1 for sources
(a) through (f).

3. STAGE-4 REQUIREMENTS

Three overriding considerations influence the choice of format for scales and
north arrows for Stage-4 cave maps, viz: (1) the area of the map surface is
severely limited, (2) the cave can be viewed in any arbitrary 3D direction,
and (3) the vertical dimension of the cave may be exaggerated.

Stage-4 cave maps are intended to be viewed on a computer graphics screen,
typically an area of approximately 11 x 14 inches or smaller. The scale and
north arrow cannot be placed in a legend area in some convenient, otherwise






